Introduction. It has been shown that S-adenosylmethionine (S-AMe) stimulates glutathione synthesis and increases cell resistance to the cytotoxic action of free radicals and pro-inflammatory cytokines. The aim of this study was to determine the effect of Sadenosylmethionine on the oxidative stress in adipose tissue in a model of fructose-induced obesity.
Introduction
In the last decade, obesity has reached epidemic proportions and is considered a major factor in the development of metabolic syndrome, type 2 diabetes mellitus, non-alcoholic fatty liver disease, cardiovascular disease, etc. An important element in the cluster of risk factors includes the consumption of ready-made foods and beverages with high fructose content, produced by the food industry. In humans and in experimental models of metabolic syndrome, fructose causes obesity and related complications -oxidative stress, hyperglycemia, dyslipidemia, hepatic steatosis, and so on (1).
Obesity is a condition in which a significant increase of the adipose tissue in the body occurs due to disturbed energy balance, favoring a positive energy balance. The increase of adipose tissue in the conditions of overnutrition and excess lipids leads to hypoxia and increased formation of reactive oxygen species (ROS)o(2), which induces low-grade inflammation, impaired adipocyte differentiation, chronic remodeling of hypertrophic adipose tissue and dysfunction (3) . These changes are manifested by unregulated secretion of adipocytokines with pro-inflammatory, prothrombogenic, hypertensive and diabetogenic effects, affecting as well other tissues and organs such as endothelium, liver, pancreas, and muscles (4). Some of the effects such as TNF-α, IL-6, MCP-1, CRP, etc. also induce oxidative stress outside the adipose tissue and create conditions for maintaining a systemic proinflammatory state manifested by insulin resistance, endothelial dysfunction and tissue injury (5-6). Parallel to this, an inhibition in the synthesis of adiponectin is observed, which exhibits anti-inflammatory, antidiabetic and anti-obesity effects (7-8). Therefore, a number of authors have determined oxidative stress and the impaired redox balance in the visceral adipose tissue to be key factors in the pathogenesis of metabolic complications associated with obesity (9) .
In support of this assumption, low levels of GSH and antioxidant enzymes such as catalase and glutathione peroxidase have been found in the fatty tissue of obese people and experimental animals (10), a condition prerequisite for increased oxidative stress.
Regardless of the fact that adipose tissue serves as a depot for storage of natural antioxidants (vitamins A, vitamin E and carotenoids), in obese humans there are low serum levels of these vitamins (11) . Based on the research literature, it can be concluded that oxidative stress in adipose tissue as an adjunct to the early metabolic damage in obesity, defines a new approach for the treatment and development of therapies.
In this study, we showed the influence of Sadenosylmethionine (S-AMe) on oxidative damage in an experimental model of metabolic syndrome using rats fed with HFD. S-AMe is a methyl group donor and a glutathione precursor that is metabolized mainly in the liver. S-AMe stimulates GSH synthesis and increases cell resistance to the cytotoxic action of free radicals and pro-inflammatory cytokines (12) . Regarding its therapeutic effects, literature data support predominantly antioxidative, anti-steatotic, and anti-apoptotic effects in various liver diseases. The influence of S-AMe on fructose-induced obesity and oxidative stress in visceral adipose tissue has not been studied, which defines the goal of this investigation.
Materials and Methods

Animal models
Male albino Wistar rats were housed at 20 ± 2ºC room temperature under a standard 12 h light/dark cycle. 
Blood and tissue collection
At the termination of the experiment, blood was collected from the tail vein of rats after pre-narcosis with Thiopental at a dose of 15mg / kg i.p. Serum (subject to rules of good practice Lab) was used to determine some biochemical indicators on the same day, and the remainder serum was frozen. Under general anesthesia with Thiopental 30mg/kg (rapid intravenous), a laparotomy was conducted. We removed various organs  Determination of total thiols. GSH levels in adipose tissue and sera were defined as the total number of sulfhydryl groups (SH groups) in the sample. SH groups were determined by the method of Hu (14) 
Statistical analysis
An analysis of variance (ANOVA) was used to compare the differences in the treatment of experimental groups using the .05 significance level. A t-test was used to compare the mean values of two groups when monitoring the effect of S-AMe on treated and healthy rats, with differences between groups significant at p ≤ 0.05. Statistical analysis of the data was performed by using the GraphPad Prism 5.0 software. Graphs were drawn with the GraphPad Prism 5.0 graphing program.
Results
Changes in body weight and weight of visceral adipose tissue.
The body weight of the experimental animals was measured weekly, with consistent increases in all groups through the end of the experiment. Results showed a significant progression in obesity in the HFD group compared with the control group, with more than 50% increase in body weight and a 200% increase in retroperitoneal adipose tissue (p <0.0001). In the group taking S-AMe, the increase in body weight relative to that of the control animals was over 65%, and by more than 15% than the HFD group. However, despite the increase in final body weight in the S-AMe group, the weight of retroperitoneal adipose tissue was statistically reduced relative to the HFD group (p < 0.005). Figure   3A . Levels of SH groups in sera showed a significant reduction in the HFD group (over 50%) relative to controls (p <0.0005), whereas in the S-AMe group, levels were significantly higher (p <0.05) as compared with the HFD group, Figure 3B . 
Marker of inflammation.
Changes in serum TNF-α levels. We found 
Conclusions
In conclusion, our study shows the relationship between the level of hypertrophy in visceral adipose tissue and elevated markers of oxidative stress and inflammation in HFD. We presume that in obesity, a pro-oxidant state is maintained that is largely responsible for the development of subsequent metabolic complications.
To our knowledge, our research is the first to show that S-AMe exhibits anti-oxidative and anti- 
